Objective-To examine prevalences of substance use disorders (SUD) and comprehensive patterns of comorbidities among psychiatric patients ages 18-64 years (N=40,099) in an electronic health records (EHR) database.
Introduction
According to US national survey data, 46.4% of adults aged ≥18 years have a lifetime psychiatric disorder (alcohol or drug, 15%; anxiety [AD] , 28.8%; mood [MD] , 20.8%; conduct [CD] , 9.5%; attention deficit hyperactivity [ADHD] , 8.1%; oppositional-defiant [ODD] , 8.5%; intermittent-explosive disorders, 5.2%), and about 60% of adults with a disorder have another one in their lifetime (Kessler et al., 2005 ). An estimated 12.2% of men and 5.8% of women aged ≥18 years have a substance use disorder (SUD: alcohol/drug abuse or dependence) in the past year (SAMHSA, 2011a) . Psychiatric conditions before adulthood increase the risk for developing a SUD (Najt et al., 2011; O'Neil et al., 2011) . Early substance use increases odds of subsequent psychiatric disorders (Brook et al., 2000; Glantz et al., 2009) . Additionally, SUD and other disorders may interact with one another through multiple mechanisms (self-medication, substance-related neurotoxic effects, common risk factors), resulting in severe comorbidities (Kushner et al., 2000; Swendsen et al., 2010) . The level of severity generally increases with the number of comorbid disorders (Glantz et al., 2009; Wu et al., 2011a) . Survey data suggest a higher magnitude of association of SUD with other disorders among women than men, but racial differences in comorbidity are infrequently reported (Compton et al., 2005; Smith et al., 2006) . Survey data focus on certain disorders considered to be common in the general population and include inadequate information about treatment settings to inform treatment burden. Hence, research on comorbidity among clinical patients is needed to fill this gap. However, clinical studies frequently include small sample sizes of patients from a single setting (inpatient, outpatient) or specialty only (substance abuse, mental health). Due to a small sample size, results are limited by descriptive findings. Variations in the sample characteristics and settings also lead to mixed rates of disorders. For example, among 226 drug-dependent individuals, 59.5% had a PD (Kokkevi et al., 1998) . Among 100 addiction patients, 49% had an AD or MD (Lubman et al., 2007) . In a multisite analysis of treatmentseeking or street drug users (N=37-189 across five sites), lifetime MD (18.0-40.9% across sites), antisocial/borderline PD (13.7-39.6%), AD (12.9-16.8%), and psychotic disorders (5.0-12.1%) were comparatively prevalent (Torrens et al., 2011) . In a sample of 70 psychiatric inpatients with a SUD, Grilo et al., (1997) reported high rates of PD (men, 82%; women, 76%), MD (men, 52%; women, 70%), AD (men, 33%; women, 19%) , and psychotic disorder (30%, men; 24%, women).
Comorbid SUD complicates treatment decision-making, predicts poor outcomes, and increases healthcare costs, thus requiring comprehensive diagnostic data from a large sample to inform subgroup differences in comorbidity and treatment (McGovern and McLellan, 2008; Najt et al., 2011) . While survey data demonstrate associations of comorbid SUDs and other disorders, they are limited in informing treatment, as severe subsets (psychiatric patients, inpatients) often are excluded from the sampling, and assessments are limited to certain disorders. Clinical research provides another source of valuable data for elucidating comorbidity, but sample sizes tend to be small, constraining subgroup analyses. Results of clinical studies sometimes are affected by study inclusion and exclusion criteria, and individuals with severe conditions are frequently excluded (McGovern and McLellan, 2008; O'Neil et al., 2011) . Therefore, there is limited information about diagnoses and comorbidity not studied by surveys or small-scale clinical research.
The US Health Information Technology for Economic and Clinical Health (HITECH) Act pushes for national adoption of the electronic health records (EHR) system to improve the efficiency and quality of healthcare delivery. The EHR provides clinicians with comprehensive clinical information about each patient to increase treatment efficiency and safety through improving integration of care (Silow-Carroll et al., 2012) . Consequently, use of the EHR data from patients in the real-life medical settings to discern the quality of healthcare delivery has become a priority for research (Institute of Medicine [IOM], 2009 ). An effective use of the EHR holds potential for transforming health care and implementing patient-centered care (e.g., clinical decision support, coordinated team care), including healthcare for SUDs (Bates and Bitton, 2010; Tai et al., 2012) . To achieve such goals, one initial step is to develop a knowledge base on patients who use treatments in the real-life settings through research on their personal medical records to inform research and designs for patient-centered care (IOM, 2009 ).
Use of the EHR has increased. In 2011, 42% of surveyed U.S. physicians used an EHR system that meets federal standards (Jamoom et al., 2012) . Patients' personal medical record data are the basic staple of health learning, but the EHRs have been a greatly underutilized information resource for research (IOM, 2010) . Compared with surveys of self-reports of clinical staff, claims data, or prescription data, EHRs include more important details about each patient' diagnoses and treatment use. Recognized the necessity to integrate clinical information systems to provide real-time assistance to clinicians, a psychiatric EHR system ("MindLinc") designed by a psychiatrist to taken into account the need of comprehensive assessments, medical evaluations, and evidence-based guidelines for treating persons with psychiatric conditions has been developed and used since 1998 (Gersing and Krishnan, 2002) . The MindLinc EHR is among the first EHR systems to receive the federal government's meaningful use stamp of approval. By capturing all patients' medical records systematically, large EHRs serve as an anonymous, HIPAA-compliant data repository for conducting research to gauge psychiatric conditions, including diagnoses and treatments not available from surveys or small-scale clinical research (Wu et al., 2011b) . Such research is timely relevant to the adoption of the EHR system in routine practice and use of the EHRs to improve care as it informs key clinical profiles and disparities for various patient groups in the real-world settings and allows comparisons of findings with survey-based estimates.
Aims of the study
We capitalize on a large EHR database to determine patterns of comorbid SUDs and other disorders among psychiatric patients aged 18-64 years who accessed psychiatric treatment in a large medical center hospital and its clinics (outpatient, inpatient, emergency department). To meet the goal set by the Institute of Medicine for reducing health disparities by key demographics (IOM, 2009), we examine SUDs among psychiatric patients and establish comprehensive patterns of comorbidities among patients with a SUD by age, sex, and racial/ethnic backgrounds. We estimate associations of age, sex, and race/ethnicity with each diagnosis and determine demographic and diagnostic profiles associated with use of costly inpatient or emergency treatments versus outpatient care.
Materials and methods

Data source
Since 1998, the Duke University Medical Center (DUMC) Department of Psychiatry has used the MindLinc EHR system in all its clinics and inpatient facilities to capture systematically each patient's medical records (Gersing and Krishnan, 2003) . MindLinc is the largest known psychiatry registry in the United States, presently containing nearly 220,000 individual patients from about 40 organizations across the country. This system supplies health care providers with a readily available means of monitoring patients' courses of treatment (Gersing et al., 2007; Wu et al., 2011b) . To address the issue of completeness of data, the EHR system includes a quality check that requires the attending clinicians (psychiatrists, psychiatry residents) to complete required fields for a clinical visit (diagnosis, clinician, services, medications, side effects, billing codes, allergies). A longitudinal data repository is built, comprising all qualified visit data for each patient. To comply with HIPAA requirements, all the 18 identifiers specified by the HIPAA guidelines are removed from the data repository. DUMC serves patients from all possible sources (physician referrals, emergency departments, self-referrals). The analytic sample included 40,099 unique patients aged 18-64 years who accessed psychiatric treatment in the DUMC between January 1, 2000, and December 31, 2010. Due to age-related decreases in SUDs and increases in cognitive/dementia diagnosis, results for patients aged 65+ years will be presented in a separate paper.
Psychiatric diagnoses
Psychiatric diagnoses listed in the medical record were noted at each visit and coded according to the Diagnostic and Statistical Manual of Mental Disorders, 4 th Edition, (DSM-IV) (American Psychiatric Association, 2000) . The DSM-IV is accessible within the EHR application to permit clinicians to evaluate patients' chief complaints, symptoms, mental and medical status examination findings, social/family history, and medical history data again the DSM-IV criteria. The EHR captures detailed information on DSM-IV codes (when the diagnosis started, when the diagnosis ended, if diagnosis a primary disorder, if diagnosis a rule out, if symptom active or historical), and the level of baseline severity and improvement. For SUDs, the EHR includes a "Habit/Substance Use" domain that has multiple functionalities to allow the treating clinician to assess the patient's history of substance use, patterns of current use, American Society of Addiction Medicine dimensions, and SUD diagnoses.
Consistent with studies on comorbidity (Kessler et al., 2005) , we examined lifetime patterns for each patient logged in the EHR (primary and secondary diagnoses; current and remitted diagnoses). The same diagnosis of a patient was counted only once in the analysis. All 17 major DSM-IV diagnoses were examined: SUD (alcohol, tobacco, drugs), anxiety (AD), adjustment, mood (MD), childhood-onset (e.g., mental retardation, learning, attention-deficit and disruptive behavior, pervasive developmental), cognitive/dementia, dissociative, eating, factitious, impulse-control (e.g., gambling, intermittent-explosive), psychotic (schizophrenic), sexual (including gender identity), sleep, somatoform, personality (PD; mainly borderline, antisocial) disorders, mental disorders due to a general medical condition (GMC), and other conditions of clinical attention (e.g., relational problems). All diagnoses were based on treatment visits and assigned by the evaluating clinicians (psychiatrists, psychiatric residents, licensed PhD-level psychologists). Because it is critical to investigate the extent to which the EHR captures demographic and diagnostic patterns that are consistent with findings from other data sources, the focus on lifetime patterns not only allows comparisons of results with other studies, but also identifies diagnoses of concern for informing priority areas.
Demographics and treatment setting
Demographics included age at first psychiatric visit logged in the database, sex, race/ ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, Asian/Pacific-Islander, other [multiple-race, Native American], unknown/missing), and marital status (single, married, separated/divorced/widowed, unknown/missing). Treatment type (setting) was categorized into mutually exclusive groups: any psychiatric inpatient, psychiatric emergency care (regardless of outpatient), and outpatient only. All treatments were related to psychiatric conditions. Among users of psychiatric emergency care, 32% also received inpatient treatment; the latter were included in the inpatient group.
Data analyses
χ 2 tests were conducted to determine differences in demographics and treatment setting by SUD status. Patterns of SUD by age at first psychiatric visit, sex, and race/ethnicity were determined to inform health disparities, as were patterns of comorbid diagnoses among patients with a SUD. Logistic regression analyses were performed among patients with a SUD to determine associations of age, sex, and race/ethnicity with each diagnosis while controlling for potential confounding effects of treatment setting, calendar year, and comorbid diagnoses. Multinomial logistic regression analyses were conducted to identify demographic correlates of inpatient and of psychiatric emergency treatment (vs. outpatient only) while controlling for calendar year and number of comorbid diagnoses. Finally, associations of each comorbid diagnosis with inpatient and psychiatric emergency treatment (vs. outpatient only), respectively, were determined using multinomial logistic regression procedures to control for age, sex, race/ethnicity, and calendar year. To reduce chances of false positives, significant P-values were set conservatively at <0.01 for descriptive analyses. All analyses were conducted by SAS V9.2 (SAS, 2010).
Results
Demographics and treatment setting by SUD ( 
SUDs among patients (Figure 1)
Among patients aged 18-64 years (N=40,099), 14.5% had one SUD only, and another 10.6% had 2+ SUDs (alcohol, 10.4%; cocaine, 8.8%; cannabis, 6.0%; opioids, 3.9%; polysubstance, 2.3%; nicotine, 2.0%, amphetamine, 0.4%; hallucinogen, 0.3%; other, 2.0%).
Of those with a SUD, 42.6% had 2+ SUDs. SUD prevalences by age, sex, and race/ethnicity are available online only (eTables 1-3).
Age-Adults aged 18-44 years had higher rates than those aged 45-64 of any SUD (28.1-30.3% vs. 18.9%) and 2+ SUDs (12.8-14.1% vs. 6.2%). Cannabis diagnoses (15.0%) were most common among adults aged 18-24 years, while cocaine diagnoses (12.6-13.0%) were most prevalent among adults aged 25-44. Race/ethnicity-Blacks had the highest rate of any SUD (35.2%) and 2+ SUDs (17.3%). Hispanics (32.9%) had a higher rate of any SUD than whites (21.9%), Native American/ multiple-race adults (21.5%), and Asians/Pacific-Islanders (11.1%). Rates of alcohol and cocaine diagnoses were elevated among blacks (18.0%, 20.1%, respectively) and Hispanics (23.5%, 13.1%, respectively).
Sex-Men
Comorbidities among patients with a SUD
MD (54.2%) and AD (24.5%) were the most prevalent diagnoses among patients with a SUD (n=9,984), followed by PD (13.0%), psychotic (11.1%), adjustment (7.3%), cognitive/ dementia (5.4%), childhood-onset (4.8%), somatoform (2.0), and eating (1.8%) diagnoses. Comorbidity prevalences by age, sex, and race/ethnicity are available online only (eTables 4-6).
Age-Adults aged 18-44 years had more PD (13.6-15.3%) and psychotic diagnoses (11.3-12.4%) than adults aged 45-64 (10.0%, 9.7%, respectively). Young adults aged 18-24 years had more adjustment (9.2%), eating (2.8%), and impulse control (2.2%) diagnoses, whereas those aged 35-44 had more MD diagnoses than those aged 18-24 (56.6% vs. 50.2%). Adults aged 45-65 years had more cognitive/dementia diagnoses (11.7%) than adults aged 18-44 (1.2-3.6%); adults aged 35-64 years (2.3%) had more somatoform diagnoses than those aged 18-24 (1.0%). 
Sex-Men
Adjusted analyses of demographic profiles of comorbid diagnoses (Table 2)
Logistic regression analyses were performed among patients with a SUD to estimate associations of age at first visit, sex, and race/ethnicity with each comorbid diagnosis while controlling for patients' marital status, treatment setting, and calendar year.
Compared with patients aged 45-64 years, those aged 18-24 showed elevated odds of PD, adjustment, childhood-onset, impulse-control, eating, and psychotic diagnoses; patients ages 25-34 had increased odds of PD, AD, and childhood-onset diagnoses; patients ages 35-44 had elevated odds of PD, AD, and MD. Odds of dissociative and cognitive/dementia diagnoses were elevated among patients aged 45-64 years. Women showed greater odds than men of PD, AD, MD, eating, dissociative, and somatoform diagnoses, while men had elevated odds of childhood-onset, impulse-control, psychotic, cognitive/dementia, and sexual diagnoses. Blacks had greater odds than whites of psychotic and cognitive/dementia diagnoses, while whites showed elevated odds of PD, AD, MD, childhood-onset, eating, somatoform, and sleep diagnoses.
Adjusted analyses of demographic profiles of treatment settings (Table 3) Multinomial logistic regression analyses of patients with a SUD were performed to identify correlates of inpatient and psychiatric emergency treatment (vs. outpatient only) while adjusting for patients' marital status, number of comorbid diagnoses, and calendar year.
Compared with patients aged 45-64 years, all younger groups had lower odds of using inpatient treatment but greater odds of using emergency services. Females had elevated odds of using inpatient treatment, whereas males had increased odds of using emergency treatment. Compared with blacks, whites had lower odds of using inpatient and emergency care, Native American/multiple-race adults had greater odds of using inpatient treatment, Hispanics had greater odds using psychiatric emergency care, and Asians/Pacific-Islanders showed reduced odds of using emergency services.
Adjusted analyses of diagnostic profiles of treatment settings (Figure 2)
Multinomial logistic regression analyses of patients with a SUD were conducted to identify comorbid diagnoses associated with use of inpatient or emergency treatment (vs. outpatient only) while adjusting for age of first psychiatric visit, sex, race/ethnicity, marital status, and calendar year. Psychotic and PD diagnoses increased odds of inpatient and emergency treatments. Cognitive/dementia, somatoform, adjustment, and MD diagnoses increased odds of inpatient treatment, while AD, eating, childhood-onset, and sleep diagnoses had lower odds of inpatient treatment (online only eTables 7). 
Length of treatment
Discussion
Recent health care reform in the United States pushes for national adoption of the EHR system, and the use of EHRs for research to inform the quality of care has been recognized. This study presents new and the most comprehensive patterns of psychiatric comorbidities and treatment settings in the large, non-research sample of adults in the real-world medical settings from an EHR system. The EHR database of a large university-based hospital and all its psychiatric clinics has systematically captured medical records of patients from rural, urban, and suburban areas. These findings have timely implications for clinical care and research. First, SUDs were common among blacks and Hispanics, and nicotine dependence was under-diagnosed. Second, comorbidities were prevalent among patients with a SUD who also used more costly psychiatric inpatient (women, blacks, Native American/multiplerace adults) or emergency (men, blacks, Hispanics) care than patients without a SUD. Third, among patients with a SUD, women and whites had more comorbidities than men and blacks. These distinct sex and racial/ethnic differences in treatment setting and diagnostic profiles in real-world settings support longitudinal research to elucidate disparities in diagnosis and treatment outcomes.
SUDs are prevalent across all age groups
National surveys show a marked decline in past-year alcohol or drug disorders from 20% in the 18-25 age group to 7% in the 26+ group (SAMHSA, 2011a). However, this age pattern may not reflect treatment-seeking individuals. Due to stigma, denial, or cost, individuals with SUDs often have a lengthy delay in treatment-seeking after their onset (SAMHSA, 2011b; Wu et al., 2007) . Treatments for SUDs typically occur in adulthood; individuals with chronic SUD or comorbidities are most likely to use treatment (SAMHSA, 2011b; Wu et al., 1999) . High SUD prevalence among patients aged 18-44 or 45-64 in this study is consistent with data from treatment-seeking adults (SAMHSA, 2010), indicating that, in psychiatric settings, all non-elderly adults should be screened for SUDs and treated as needed.
SUDs affect more blacks than whites
High SUD prevalences among Hispanics and blacks have implications for research. National surveys reveal an increase in cannabis disorders among Hispanics and blacks (Compton et al., 2004; Wu et al., 2012) and elevated odds of SUDs among young Hispanics (Wu et al., 2011c) . Although cannabis lacks an acceptable level of safety for medical use and accounts for the majority of illicit drug-related diagnoses in addiction treatment (Drug Enforcement Administration, 2011; SAMHSA, 2010) , the number of states supporting medicinal marijuana has increased (ProCon.org), suggesting its increased availability. Cannabis use by psychiatric patients can be particularly dangerous, as it is associated with numerous psychiatric problems (Nussbaum et al., 2011) . Meta-analyses show associations between cannabis use and psychotic disorders (Foti et al., 2010; Large et al., 2011) . Men and blacks in this study have the highest rates of psychotic and cannabis diagnoses. While causality cannot be inferred from the data, there is a need to monitor cannabis use and cannabisrelated problems and to use EHRs to evaluate the impact of SUD treatment on courses of psychiatric disorders and vice versa (Kendall and Kessler, 2002) .
Nicotine dependence is under-diagnosed
Compared with the national survey of adults, which estimates that 13% of American adults have nicotine dependence within a year , the low prevalence of nicotine dependence (2%) in this study suggests under-detection or diagnosis, an area that requires research to specify barriers to effective assessment and intervention. Other reports also stress similar concerns. Specifically, clinicians' lack of training in nicotine dependence treatment, inadequate resources, competing priorities, perceptions about nicotine dependence as less harmful than other SUDs, and limited reimbursement all may contribute to under-diagnosis (Association of American Medical Colleges, 2007; Hitsman et al., 2009; Prochaska, 2010 ). Additionally, individual-level barriers may be substantial among psychiatric patients, including psychosocial or cognitive impairments interfering with motivation to quit, lack of resources supporting abstinence, perceptions about smoking as non-problematic, and use of smoking as a self-medication or behavioral filler to promote social interactions (Aubin, 2009; Hitsman et al., 2009; Morisano et al., 2009; Moss et al., 2010) . Concerted efforts by patients, clinicians, and administrators are needed to promote treatment (Moss et al., 2010; Prochaska, 2010) . The use of the EHR in routine practice and the Patient Protection and Affordable Care Act can make screening and intervention for tobacco smoking an essential part of care by specifying smoking and dependence screeners as common data elements in the EHR (Ghitza et al., 2011) .
The majority of patients with a SUD receive inpatient/emergency care
Early psychiatric disorders as well as environmental or familial risk factors can increase risk of SUDs or intensify psychiatric conditions (Kessler, 2004; O'Neil et al., 2011) . Persons with comorbidities are likely to comprise a severe set using more treatment due to impairment. Consistent with findings from patients aged 2-17 (Wu et al., 2011b) , more patients with a SUD received inpatient or emergency services than patients without a SUD (68% vs. 32%); however, adults used more inpatient/emergency services than children (68% vs. 43%), suggesting an aged-related increase in diagnosis and treatment use. EHR data also reveal that psychotic and PD diagnoses increase inpatient and emergency treatment and that MD, somatic, and adjustment diagnoses account for inpatient treatment. However, these diagnoses, except for MD, are not routinely collected in major surveys, suggesting that EHR data provide valuable clinical information about understudied diagnoses and can be used to evaluate their clinical courses in relation to SUD. Further, MD, AD, PD, and psychotic diagnoses are comparatively common among patients with a SUD (Barnett et al., 2007; Cohen, 2008) . Survey data estimate that 41% of American adults with a history of drug use disorder have a history of MD (Conway et al., 2006) . This study adds clinical evidence that MD is the most prevalent comorbid diagnosis and pervasive in all age groups (50-57%), which can be related to their bidirectional associations (one increases risk for the other) (Glantz et al., 2009 ) or a particularly severe nature of comorbid MD and SUD. Given its high prevalence and association with inpatient treatment, all patients with a SUD should be assessed for MD, and integrated mental and addiction treatments should be considered routine care for individuals with a SUD.
Women and minority members disproportionally use inpatient treatment
Survey data show more robust associations between SUD and psychiatric disorders (AD, MD) among women than men and indicate greater psychopathology in women (Compton et al., 2005; Conway et al., 2006; Wu et al., 2010) . Adjusted analyses of patients with a SUD showed elevated odds of PD, AD, MD, eating, dissociative, and somatoform diagnoses among women, and elevated odds of childhood-onset (ADHD, mental retardation), impulsecontrol, and psychotic diagnoses among men. These findings highlight sex differences in diagnosis (Hanel et al., 2009 ) and show clinical evidence of greater inpatient treatment but lower emergency service use among women than men. They underscore the need to incorporate sex-specific manifestations into treatment plans and to use EHRs to conduct sexspecific research on clinical courses and treatment responses (IOM, 2010).
Lastly, racial/ethnic differences in comorbidities and treatment location have implications for research and treatment. While blacks had greater psychotic and cognitive/dementia diagnoses than whites, whites generally had more comorbidities (PD, AD, MD, childhoodonset, eating, somatoform, sleep) (Snowden et al., 2009; Muroff et al., 2008) . However, blacks were more likely than whites to receive inpatient or emergency treatment. Hispanics also showed elevated odds of emergency treatment. Such racial/ethnic differences in diagnoses and treatments are noted in prior studies, and support the usefulness of EHRs to elucidate factors contributing to disparities in diagnosis and treatment use (IOM, 2009; Lindsey et al., 2010; Strakowski et al., 1995) . Specifically, while inpatient/emergency treatment use by blacks can be related to psychotic or cognitive/dementia diagnoses, disparities in comorbidity and treatment may be influenced by multiple factors or biases, such as racial/ethnic differences in access to primary care and cultural-related treatmentseeking behaviors and attitudes toward mental illness (Garland et al., 2005; Lindsey et al., 2010; Snowden et al., 2009) . For example, greater comorbidities among whites but lower rates of inpatient/emergency treatment may relate partly to whites' greater use of healthcare, resulting in more diagnostic assessments and treatments in outpatient settings; greater use of inpatient or emergency care among minority members may be explained partly by lower access to or use of primary care, contributing to under-diagnosis or delay in treatment (Garland et al., 2005; Snowden et al., 2009 ). These possible sources of bias in treatmentseeking, care use, and diagnoses warrant research to elucidate racial/ethnic variations in health status.
Limitations and strengths
Results should be interpreted within the following context. First, patients were from one large, academic medical center; 90% of patients were residents of North Carolina, with the remaining patients from neighboring states (South Carolina, Virginia, Tennessee, Florida, Georgia, West Virginia) . Because all individuals who accessed DUMC for psychiatric care (outpatient, emergency department, inpatient) have been systemically captured in the longitudinal EHRs, findings represent patients' diagnostic and treatment profiles at an academic hospital setting that serves a population of rural, urban, and suburban residents in the North Carolina (southeastern) areas. North Carolina has a higher proportion of blacks (22.0% vs. 13.1%) than the distribution in the total U.S. population (US Census, 2012) . This is reflected in the EHRs, which is a strength by permitting detailed comparisons to determine clinical differences between whites and blacks, a priority area of disparity research (IOM, 2009 (Garland et al., 2005; Snowden et al., 2009; Wu et al., 2011b) . Nonetheless, use of a comprehensive EHR in the routine care, providing clinicians with a ready access to longitudinal treatment history data and embedded assessment tools within the EHR, may help diagnostic assessments. Specifically, patients' diagnoses and treatments are based on treating clinicians' evaluations using fuller information from patients' presentations and histories, mental status and medical examinations, laboratory data, treatment options, and information from clinical interactions among clinicians, patients, and family members logged in the EHRs (Wu et al., 2011b) . Despite that the EHRs include much more information on diagnoses, treatments, evaluations (medical, mental, laboratory examinations) than surveys, results from EHRs may underestimate the true extent of psychiatric disorders. Constraints in provider time and resources make it infeasible to implement universal screening for all possible psychiatric conditions. Like studies that analyze existing treatment or insurance claim data, information on treatment use outside of the clinic is unavailable for analysis. Nonetheless, findings from the EHRs are likely to provide a more inclusive picture of diverse patterns of psychiatric diagnoses among patients seen in the community than estimates from cross-sectional surveys of convenience samples or insurance claim data.
This study has strengths not available from traditional clinical or survey studies. EHRs are less affected by self-report bias associated with survey questions and study-specific disorders of interest and selection of participants. EHRs capture all available psychiatric diagnoses and patients seen in the real-life treatment settings. They provide the opportunity to document clinically important diagnoses omitted in surveys, allow comparisons of wideranging patterns of comorbidities between whites and blacks, and add new findings for Hispanics and Asians/Pacific-Islanders. Research-based diagnoses typically are not confirmed by medical examinations, and diagnostic validity depends on the quality of selfreport assessments and interviews. Nonetheless, both types of research are needed to complement one another in providing fuller pictures of diagnoses. Further, compared with use of insurance claim data for research, EHRs include complete and potentially more accurate treatment encounter data (Silfen, 2006; Weiner et al., 2007) . The growing use of the EHR offers opportunities for research and clinical learning. However, it is critical that an initial investigation is conducted to evaluate the quality of EHR data.
In conclusion, this is one of the largest studies of non-research psychiatric patients recruited naturally in the real-life community treatment settings. It presents inclusive patterns of comorbidities and treatment needs from adults seen in psychiatric inpatient, outpatient, or emergency care settings. Psychiatric patients with a SUD used more emergency and inpatient care and had a longer length of treatment than patients without a SUD. These newer findings add clinically important evidence for understudied diagnoses and document unusually broad ranges of comorbid diagnoses for women and nonwhites. These results support the IOM's calls for use of the EHRs for research to understand the quality of healthcare and to use the findings from the EHRs as learning tools to inform healthcare (IOM, 2010) .
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